Heart rate is controlled by a combination of sympathetic and parasympathetic inputs to the sinoatrial node and these inputs are regulated, in turn, by multiple feedback loops so that in a healthy person cardiac output is matched on a beat-to-beat basis with the demands of the body and is capable of changing very quickly in response to sudden changes. This has led to a simplistic assumption that numbers derived from intervals between heart beats (i.e., heart rate variability or HRV) always capture cardiac autonomic function only and that more is always healthier. Thus, calculations are usually made without any examination of the underlying patterns in the data. In this talk, I will cover various graphical methods for identifying normal and abnormal heart rate patterns that provide a more accurate way to examine and interpret HRV and also provide additional important clinical information, especially during sleep. These examples will be based on 24-hour Holter recordings and also on ECGs from overnight sleep studies, but even when HRV is calculated from short-term recordings, some graphical validation of the recordings should be performed to validate the data. The following graphical analyses will be covered in detail: Information from heart rate tachograms; information from 5-min averaged heart rate and HRV patterns; information from Poincaré plots; information from power spectral plots and integrating information from multiple HRV plots. Special emphasis will be placed on what normal patterns look like and how abnormal patterns in these different modes affect time domain, frequency domain and non-linear HRV analysis.
